Exercise can provide protection against bone loss and prevent the decrease in mechanical strength of femoral neck in ovariectomized rats.
The effect of treadmill exercise on bone loss in ovariectomized (OVX) rats was studied in two different sets of experiments. In the first experiment rats were either ovariectomized (n = 38) or sham operated (n = 18) at the age of 12 weeks. Half the OVX rats were trained twice a day for 30 minutes by running at 10 m/minute for 7 or 17 weeks. In the second experiment 40 female rats, aged 12 weeks, were divided into five groups (n = 8). One group of rats was sacrificed on day 0 for the baseline data. Other rats were sham operated or ovariectomized for 9 weeks. Half of both groups were trained using the same training program as in the first experiment. OVX reduced trabecular bone volume (TBV) in the distal femur to 42.7 and 48.3% in 8 and 18 weeks, respectively. Exercise opposed this effect significantly but could not prevent it totally. Exercise did not have any significant effect on sham-operated animals. OVX induced a 17.7 and 30.7% decrease in maximal failure load of femoral neck in 8 and 18 weeks, respectively. A corresponding decrease was also observed in the torque capacity of tibia. Exercise was able to prevent almost totally the decrease in bone strength of femoral neck, tibia, and humerus. In conclusion, our results suggest that the measurement of bone strength in aging female rat femoral neck can be used as a useful indicator of the deleterious effect of OVX in bone. These results further indicate that exercise can overcome a significant part of the decrease in trabecular bone volume and maintain the mechanical strength of femoral neck and tibial shaft in the OVX rats.